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Plating material <1) of steeU tit anium or copper Is connected with 
the a luminium bas e (2)''by roiling. The romng process ensures high 
connection reilablllty. The contact zone at the plating (1) side and 
the base (2) side is covered with a metal powder (4) by spraying. The 
meteJ used Is zinc a nd Its particles penetrate the aluminium surface. ! 

The packet is compressed and undergoes thermal treatment. The 
heating of the contact zone is achieved by conduction, by electric 
current etc. 

USE/ADVANTAGE - Technology Is used In the production of 
sheets, plates and strips having a layer of plating. Good connection 
between aluminium and plating metals is ensured. Bul.48/30.12.88 
(5pp Dwg.No. 1/1) 
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Diffusion welding method for velding aluminium foil to copper foil of 
thickness 30-200 microns, using specified particle size powders 
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Abstract (Basic): The method, which is used mainly for welding Al foil 

coated with oxide film to Cu, involves compression of the components to 
be joined throug[h_a_pqwder^ between them, using a punch (3), the 

plastic deformation temp, of which is higher than the temp, of the 
materials being joined, the particles of which do not weld together and 
tothe ^com ponents . To improve welding quality by i; up t u r ing _ he_ox ide 
lilm in the 3oint zone the powder has a particle size less than 

dn up to d where dn is the dia, of the powder particles, and d is the 
thickness of the material with the oxide film. The equipment comprises 
upper stationary bar (1), external upper punch (2), internal upper 
punch (3). powder particles (4), particles (5) in the joint zone, 
fragments (6) of the ruptured oxide film, Al foil (7), oxide layer (8), 
external lower punch (9), lower internal punch (10), moving rod (11) of 
the welding unit, and Cu foil (12). The method is useful in the 
manufacture of the terminals of transformer coils for welding Al foil 
to Cu, and avoids the use of a high heating temp, to rupture the oxide 
film, which leads to the formation of brittle intermetallide phases in 
the joint zone, which sharply decrease the mechanical strength of the 
joint. Bui. 48/30.12.81. (3pp Dwg. No. 1/1) 
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Km: JIHCTOB . aJIK'.>!KHHH-Me/:b-aJDOMHHHfi . - 

llBCTHbie Merajuibi, 1963, It' 3, c.61. 

narcHT CVl\ 4046304, 
Kji. 228-187, 1977. 

(f^) CnOCOB TOK/JIbHOrO JUlAKHPOBAHIiH 

a;iio>dihkh h ltd cnnABOB 

(57) HaofipereHHe othochtch k CBspKe 
AasjieHHeM h Moscer Sutl Hcnojibsosa- 

HO npH HSrOTOBneHHH MHOrOCJIOHHhO: 

JIHCTOB, JieHT, nTi\ir m Apyrnx Hszxejmft 
c JioKanbHOH n::aKHpoBKOft, KOTopwe mo- 
ryr HaHTH npHMeneHHe b aBHauMOHHOH^ 
3JieKTpoTexHK^iiCKofi K Apvrinc oTpac- 
JiHX npOMhcuieKHOcTH. Uenb H3o6peTe— < 
HH« - nojiytieHHe BbicoKOKaMecTseHHux 
jioKaJibHo n.naKHpoBaHHbix H3AeJiHfl» JLnn 
3Toro ocHOEy H3 anwMHHHH KJiH ero 



cnnanoB h njiaKHpywnrHH MarepHaji c 
npeABapHTCJTbHo HaHeceHHbi>f Ha KOHraKT- 
Hyw noaepxHocTb cjioeM ajnoMHHHfl Meraji- 

JlHSHpyWT nopOtDKOBHM MaTepHaJioM# B 

KaMecTBe MaTepn^Jia noKpwTHH Hcnojib- 
3y»T Merajui hjih cnjiaB» HMewiuHft conpo- 
THBjieHHe fle4)opMauHH 6ojxbine conpoTHB- 
jiaHHH Ae4)opMauHH aJBOMHHHH HnK ero 
cnjjaBOD npH ropjmeM ne4)OpMHpoBaHHH. 
MarepHanoM aji« MeTajuiHsauKH MO^er 
cjiyTKHTb noponoK MeTaiuia hjih cnnaBa, 
HMewmero TeMnepaxypy nJiaBJieHHK HH^e 
TeMneparypbi njiaBJieHHH araoMHHHH, a 
TBepAocTb Bbnne TBepflocxH anwMHHHH, 
HanpHMep uhhk rhh cnjias nnHxa h ajiw- 
MHHHfl sBTexTHMecKoro cocTaBa . • flajiee 
naxer c^KHMaioT, HarpesawT h Ae(i)opMH- 
pywT. Cmame naxera npoBOAHT npif ot- 
HcmeHHH cpeAHero AaBjreHHfl k conpo- 

THBJieHHW Ae4)0pMniiHH aJDOMHHnH B HH* 

repsajie 0,6-0,95. TeMneparypa Harpe- 
sa naxera cooTBeTCTDyer reMneparype 
njiaBJieHHH nopoicKOBoro MaTepnajia. Be- 
jiH'^iHiia o6KaTHH npH Ae^sopnauHH cocTaB- 
jiHGT 1-5%. HcnojibsoBaHHe cnoco6a 
o6ecneMHBaeT nojiyyeHHe HSAejncft c jio* ' 
xanbHo pacnojioxeuHoA njiaxHpoBKoft 
6e3 cymecTBeHHoro yroHeKHH ochobu : 

C BblCOKOft npO^HOCTbtO COeAHHeHHH. 

2 3.n. A-Jibi, 1 HJi, I Ta6ji. 
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HsoGpereHHe othochtch k o6pa6oT- 
•KC MCTa/iJiOB AaBjieHiieM m Momer 6wTb 

HCnOJTb^OBaHO npM npOH3BOflCTBe ;iMCTOB 

r:;iHT, jicht, nepexoAHbtx KOHTaKToa h ^ 

KOpnyCHblX H3fleJIHH H3 aJBOMHHHH M/IH 

ero cn/iaoB C noKajibHOH n/iaKHpoBKoA 
MerajiJiaMH h cnnasaMH, HweionuiMH con- 
poTMBjieHHC fle(l)opMauHH Gonbinee, hcm 
conpoTHBJieHiie nect)opMauMH amoMMKHH jq 
Hiw ero cnjiaBOB npH ropHwefi nnaCTM- 
MecKOH jcietJ)opMauHH . IlJiaKHpoBaHHbie 
JIHCTM» n/iHTM, nenTbf, nepexoAHbic koh- 
TaKTM H KopnycHbie HSflennfl MOryr 6b!Ti> 
Hcnojib30BaHw B BBHauHH, 3/ieKTpoTex- 15 
. HHKe H Apynix orpacjiHx Hapoworo xo- 

3flfiCTBa. 

UeJibK) M3o6peTeHHfl hsjihctch nojiy- 
veHKe BMCOKOKauecTseHHbix H3AejiHA hs 
ajDOMHiinH H ero cnjiaBOB, jioxanbHo njia- 20 
KHpoBaH7aix MCAbK) H ApyrHMH MerajuiaMH. 

Ha »;GpTe?Ke noxasaHO HsaejiHe, nony- 
vcHHoe B cooTBercTBHH c npeflnaraeMbiM 
cnoco6oM. 

IlnaKHpoBKy 1 h3 ^crajiH, THxaHa, 25 
MenH npeAsapHTejibHo c oahoA CTopoHu 

COeAHHHWT npOXaTKOfi C aJIK}MHHHeM 2, 

npoxarxoH AOCTHraeTCH Bbicoxan npoM — 

HOCTb CreAHHeHHH aJDOMHHHCBOfi npocjiofl- 
KH CO CTajTbK), THTaHOM, MCAbW. BaTCM 30 
30Hy XOHTaXTa CO CTOpOHW nJiaKHpOBKH 

1 H ocHOBbi 3 noABeprawT MerajUTHsa- 
UMM nopoimcoM A,.HanpHMep nopomxoM 
UHHKa» nocpeACTBOM HanbtneHHfl iinw 
BAaBJiHBaHHfl MacTHU riopoiUKa B 'noBepx- 35 

HOCTb aJTWMHHHH .C 06pa30BaHHCM npOMHblX 

MeraJinHMecKHX cBflsefi Me:KAy uacTHuaMH 
nopoiuKa H amoyHHHeM, 

JlOKajTbHoe nnaxHpoBaHHe ajnoMHHHH 
: H/m ero cn/iaBOB Meran/iaMH, HMejomHMH 40 
conpoTH3JieHH€ Ae4)opMauHK 6onbme, 
VGM conpoTHBJieHHe Ae4jopMauHH ajiwMH- 
HHH luiH ero cnnaBOB npH rop^MeA nAac- 
THMecKOH AechopMauHH, AOCTHraeTCH 
lipeaEapHTenbHbiM cxaTHCM naxera npK 45 
OTHoiiieHHH cpeAHero AasjieHHH c^arHfl 
naxera x conpoTHBJieHHio AcAopMauHH 
ajrwMHHHH n npeAejiax 0,6-0,95, Harpe- 

BOM 30HW XOHTaKXa COCAHHHeMblX CJIOCB 

AO TennepaTypbi njiaajieHHfl nopomxOBoro 
Harepnajia h Ae(})opMHpoBaHHeM naxera 
c o6;KaTHeM 4-5%, HarpeB b sohc xoh- 
raxra M0>:eT ocymecrsjiHTbcw pa3AHVHbi" 
MH MeroAaMH: narperbiMH hjiocxhmh 6oft- 

XaMH, 3neKTT>HMeCKHM TOXOM M T,A« 55 
npH 3T0M XO.^raKT aJDOMIIHHeBOft OCHO- 

Bbi c ajDOMMUM^T'brM cJiocM Ha n/iaxHpoB- 
• xe, HanpHMBp, >!3 crann, THraHa, Me- 
nu npoHCxoAHT vepes cjtoA »HAxoro Me- 



ranAa, ycxopmomero npouecc AHtixJiysHOH- 
Horo BsaHMOAeAcTBHH cnoes 3a c^er kiia- 
Koft McraAAHMecxoA <J)a3bi h KOHraKTHoro 
AasAeHHfl npH Aet^opMauMH naxera t-5Z, 
RpH pacnnaBAeHHH caoh uHHxoBoro no- 
pomxa B soHC xoHraxra coeAHHnehfbrx 
MeraAAOB oCSpasywrcn ycAOBKH kkaxoct- 
Horo rpeHHH, xoropwe cosAawr Cnaro- 
npMflTHbie npeAHOCbuixH aah paspymeHWH 
oxHCHbrx nnenox, CHjacawr eeAHMMHy ao- 
noAHHTenbHbix pacTHrHBawpiHX Hanpnxe- 
hhA b TBepAOM cAoe H3 craJiH, Twra-: 
Ha, MCAH. 3to yneHbinaeT sepoHTHocTb 

nOHBXtCHHH yTOHeHHft H TpClUHH B HAa* 
XHpOBXe, Aaer B03M0?KH0CTb nOAYMHTb 

AoxaAbHyjo njiaxHpoBxy co crenenbio ac- 
4>opHauKH naxera I-5Z. 

PacnAaBAeHHe Macrnu nopomxa o6ec- 
neMHsaer npM MaAbnc Ae(i)opHauHAX BsaM-' 
MOAeAcTBHe cnoeB amnmHR AByxcAOft- 
HoA nnaxHpoBKH h ajnoMHHHeBoA ocHOBbi 

SarOrOBKH, CBOSOAHblX OT OXHCAOB c 

o6pa30BaH>ieM nepexoA'^oA aoHbi bwcoxoA 

npOMHOCTH. 

npH CMTHH naxera c orHomeHHCM 
cpeAHero AaBAem^H cKarnn x conpoTHB- 

AeHHK) Ae^OpMaUHM aJBOMHHHH MeHblDe 0,6 

nopomxoBbiA MarepnaA b npouecce aarpe- 
Ba aOHW xoHraxra oxHCAnercH, hto chh* 
xaer xa^ecTBO KSAeAHH. 

ripH oTHomeHHH cpeAHero AasnenHfl 
c3KaTH« naxera x conpoTHEneHHio Ae^op- 
MauifH anwMMHHH GoAbnie 0,95 naxer ac- 
4)0pMKpyeTCH, onepe^can pasorpes sohu 
xoHTaxTa H oHAaBAeHHH nopomxa, mto 

CHHJ^aer X*;MeCTBO COeAHHCHHH CAOeB, 

IlpH OTcyrcTBifH pacHAaBTieHHH nopom- 
xa B 30He KOHrai^ra coeAHHeHHe cnoes 

He npOHCXOAHT. 

TTpH Ae(l>opMHpoBaHKH naxera Manee 
1% rpeGyeMOe xaMecTBo coeAHHCHHH He 
AocTHraercH. 

HpH ActopMHpoBaHHH naxcTa CoAec 
5Z npoHCXOAHT yroneHHe ochobw, nonB- 
neyinn cxasaox, roii)poB h APyrHX Ae- 
(})exroB ocHorHoro caoh. 

npH npHMe^eHHH nopomxoBoro Marc-* 
pHana c rsepAOcrbK*, MCHbrneft hah pas-' 

HOft TBepAOCTH aAKtMHHHH , 3^eKT MC" 

TaAAHsauHH He AOCTHraercH noAHocTbw 
H9-3a oTcyrcTBHH AocTaroMHo npo^iHoft 
MeraAAHvecxoft cbh3m Me»;Ay MacrnuaMH 
nopomxa h MerannoM, r.x. He npoHC- 
xoaht , pa3pymeHH« oxHCHbix aneHox Ha 

nOBepXHOCTH anWMHHHH, 

Been npeAbHBA^ehfbiM rpeOosaHHAM 
yAOBneTBopner nopomox UHHxa hah ero 
ssrexTHMecxHA cnjiaB c aA)OMHHHeM, 
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CnocoS ocyi»iecTB/THeTCH cjieA>'WDiiiM 
ofipaaoM. 

JlByXCJlOHHVW nJiaKHpOBKy H3 CTflJlH 

12X18H10T, TMTaHa BTT-0, MexiH Ml b ^ 
coMeranHH c ajDOMHHHeM tojiuihhoA 0,5 mm 
noADeprajiH MexajiJiHsamiH nopoiiiKOM uhk- 
Ka nUB B 30He KOHxaKTa, SareM ocy- 
mecTBJinnif c6opKy h npeasapHTejibHoe 
CT^aTHe naKera npH OTHorjeHHH cpeflHero 

flaBJieHHH CKRTHH K COnpOTHBJieHHW AG" 

(l)opMauHH ajDOMHHHW B npeflejiax 0,^- 
1,3. rijiocKHMH HarpeTWMH 6ofiKaMH Har- 
pesajiH 30Hy KOHraKxa no 300-500°C h 
naKCT ocaKHDajiH co creneHbio xie(J)opMa- 15 
UHH 0,5-10%. Pe^yjibTaTbi onwroB npHse- 
flCHbi D rafijiHue. 

lis TafinHUbl BltUHO, MTO HCnOJlb- 

30BaHHe cnocofia oSecneMHBaer nojiy- 
MiHHe MSAenHfi c jionajibHo pacnojioKCH- 20 
HOH nJiaKHpoBKOfi 6e3 cymecTBemioro 

VTOHeHHH OCHOBbI C BblCOKOft npOMHOCTbW 

coenHHeHHH cjioes. 



0opMyjia.H3b6peTeHHH 
1 . CnocoS jioKanbHoro njiaKHpoBaHHH 

ajDCMHHHH H erO CnJiaBOB, npH KOTOpOM 

Ha • nji3KHpywu:Hfi MaTepHau, conpoTHSJie- 
ime fle(l)opMaiu:ii Kovoporc npH ropHMen 



ne(t)opMi!poBaHnn Gojibpje conpoTHBJieHHA 
ae(^opMauHM MaxepHajia ochobw npH ro- 
, pHVCM ;ie(t)opMnpoBaHHH, npoKaTKoy Ha- 

HOC51T aJDOMMKHCBOe HOKpblTHe , * O T Jl H* 

HajoiuHficH TCM, MTO, c uenbKi 
nojiyMeHHH BbicoKOKaMecTBeHHbrx JioKa/ib- 
Ho njiaKHpoBaHHbix hsacjihA, Ha KonraKT- 
Hbie noBcpxHOCTH nJiaKHpywmero Maxepna- 
na H OCHOBbI HaHocHX noponiKOBMH Maxe- 
pHaJi, "HMerornHfi XBepflocxb 6ojibmyK), mbm 
XBcpflOCXb OCHOBbI, H xcMncpaxypy 
njiaBJieHHn Hiwce xeMnepaxypw ropH^eft 

JCietbOpMaUHH OCHOBbI, C^HMaWX COeflHHHC- 

Mne sjiCMenxbi c ycHJiHCM, npn KoxopoM 
oxHomeHHe cpeziHero aaBJieHHH k conpo - 

XH3JieHHK> Ae(l)OpMaUHH aJDOMHHHH HaxojiHX- 

CH B npe^ejiax 0, 6-0, 95, rHarpeBaiox 30- 
Hbi KOHxaKxa AO xeMnepaxypbi njiasjieHKH 
nopowKOBoro naxepHaJia h Ae^JopHMpyrox 
naxex na 1-5%. 



2. Cnoco6 no n.l, o x n h m a w- 
vx H a c n xeM,' mxo b Kavecxse nopom- 

. 25 KOBoro MaxepHaJia HcnoJibsyioT nopoinoK 
UHHKa HJiH cnnasa uHHxa c ajuoMHHHeM sBxex 
XH^ecKoro cocxasa. 

3. Cnoco6 no n.l, oxJiHva io- 
ta H »1 c H xen, MXO nopoiuKOBbifi Maxe- 

f pHEJi HaHOCHX MexajuiHsauneH. 
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